Thus the proportion of cases of Bell's palsy in this series is 58 %, which is somewhat lower than has been reported by previous observers, possibly because of the large number of traumatlc cases which have been seen.
PATHOLOGY
In the recent series of 157 cases of Bell's palsy on which this paper is based the sex and age ncidence is as folows: Over7O ..
.. 1
Although idiopathic facial palsy is perhaps more frequently seen than any other nerve paralysis, our knowledge of its possible causes, and of the effect upon the nerve trunk, is meagre owing to the small amount of material available for detailed histological examination. It is generally believed that the majority of cases in this group are due to a lesion of the facial nerve trunk at or near the stylomastoid foramen where it emerges from the narrow bony fallopian canal in the temporal bone, and it is such cases that are included under the heading of Bell's palsy. It has been felt that swelling of the nerve trunk in this region, possibly as the result of exposure to cold, may, if it extends upwards into the narrow bony fallopian canal, result in severe compression and in consequence the ability to conduct impulses will be impaired or lost. It will of course be appreciated that peripheral facial paralysis due to other causes such as poliomyelltis, a virus infection, or a neurofibroma of the seventh nerve may sometimes be accidentally included under the heading of Bell's palsy.
Although there had never been any evidence of infection or swelling in the very few cases submitted to detailed histological examination, Ballance and Duel (1932) found that when they examined the nerve trunk in the living in severe and prolonged cases of paralysis submitted to a decompression operation the nerve trunk just above the stylomastoid foramen appeared, even to the naked eye, swollen. This appearance has since been recognized by many other observers.
The appearance of the nerve as seen with a binocular dissecting microscope giving ten diameters of magnification has also been described by myself,- Cawthorne (1946) , and is as follows: On opening the sheath of the nerve, which is found to consist of several layers, the outer layer being thick and the inner layers being very thin indeed, the nerve trunk when eventually exposed appears to be unduly constricted at the level of the stylomastoid foramen. There is a natural though slight narrowing here, but in cases of Bell's palsy the narrowing appears more obvious than normal, possibly because of the swelling of the nerve above this level. At and just above the site of the constriction there are to be seen as a rule one or more thin haemorrhagic streaks running longitudinally upwards for about 2 mm. in the long axis of the nerve. Above the constriction the nerve itself swells out often beyond the confines of the sheath; and this swelling may extend upwards for 0-5 to 1 cm. before tapering off to its normal calibre. In this swollen segment there may be one or more pink-tinged patches.
In three cases of long-standing paralysis I found that the nerve trunk in this region was reduced to a shrunken and reddened strand that was adherent to the sheath. These appearances have been noted in 34 out of 37 cases recently operated upon, and in most of these the paralysis had been present for two months or more. Now in experimental nerve injuries it has been shown by Weiss (1943) and by DennyBrown and Brenner (1944a) that ischaemia resulting from compression is followed by swelling of the nerve trunk proximal to the lesion. Similar findings have also been noted clinically by Brain, Wright and Wilkinson (1947) in cases of median nerve palsy due to compression of the nerve in the carpal tunnel. Kettel (1947) , in a detailed review of Bell's palsy, concluded: "Bell's palsy is a pathogenic entity, the primary and central feature being a disorder, a 'dysregulation' of the circulation, in most cases affecting only the nutrition of the nerve as the most susceptible tissue, from which an ischaemic paralysis arises."
He also noted in a proportion of his cases that the bone in the neighbourhood of the fallopian canal was softened and necrotic, and this he attributed also to ischemia.
It seems likely, therefore, that Bell's palsy is, in the first place, caused by an ischlemia of the nerve as it emerges from the stylomastoid foramen. Hilger (1949) refers to this as an ischaemic neuritis following segmental arteriolar spasm. The paralysis may be further aggravated and prolonged by swelling of the nerve in the bony canal above the lesioD. This may be sufficiently severe to cause a complete block and, in a few cases, disintegration of the nerve trunk. The reason for the ischlmia still remains a matter for debate, but exposure to cold is probably the favourite, though rheumatism and virus infections are preferred by some. No matter what the predisposing cause may be there is, I feel, no longer any reasonable doubt about the site of the lesion in typical cases.
TREATMENT
When it comes to treatment, consideration should always be given to the state of the nerve trunk at the probable site of the lesion. It has been the general custom to regard supportive measures for the paralysed facial musculature and electrical stimulation of these muscles by means of interrupted galvanism as treatment, and it is generally understood as being treatment of the lesion itself. It is, I think, important to realize that, valuable though these supportive measures may be, they are only able to keep the paralysed muscles in good condition. They contribute nothing whatever to the treatment or relief ofthe lesion responsible for the paralysis; and they will be of no help unless the physiological coDtinuity of the nerve can be restored. Fortunately in the majority of cases this happens spontaneously, but in some there remains a varying degree of permanent residual paresis, whilst in a few there is never any recovery at all. In this connexion Pickerill (1945) remarked:
"It is said that 75 % of cases of Bell's palsy recover spontaneously, and therein we think lies the cause of lifelong disfigurement for many people."
The figure generally given is that 80% get full spontaneous recovery, but in this series the figure is 50%. The figure for full spontaneous recovery would have been higher had I seen all cases of partial palsy.
In 151 cases the proportion showing recovery, partial recovery or no recovery within two months of the onset of the palsy are given in It will be seen from the above table that complete spontaneous recovery is usual whenever the paralysis is partial or the nerve retains its ability to conduct a faradic response. On the other hand complete paralysis with absence of response to faradic stimulation indicates a severe lesion of the nerve and the probability of permanent residual paresis.
In a further observation, Gowers (1893) noted: "Indeed, whenever there is nerve degeneration and whenever the paralysis is complete for a month, some trace of it usually remains."'
In this connexion it is interesting to note that Denny-Brown and Brenner (1944b) , in their experimental study of pressure-induced nerve paralysis, describe an intermediate type of pressure lesion where there is paralysis with delayed recovery without degeneration in which the lesion lasts from one to nineteen days, possibly longer. My own experience has been that if spontaneous recovery is going to be complete it nearly always shows some sign of starting well within a month of the onset of the paralysis.
In the severe group, which has been estimated as amounting to 20% of all cases of Bell's palsy (including those which are not complete), Ballance and Duel (1932) advocated exposure of the nerve at the stylomastoid foramen and in the lower part of the bony fallopian canal and slitting up the sheath, thus relieving pressure on the swollen nerve. This they termed "Decompression", and for the first time the nerve was examined and directly treated at the site of the lesion. They claimed that this procedure ensured the maximum amount of final recovery and this claim has since been supported by many other observers.
The operation is safe, convalescence uneventful and quick, healing should be by first intention, and the small scar behind the ear need be the only relic of the operation.
I do not, however, wish in any way to imply that the operation should be undertaken lightly or without special experience. In nearly every case coming to operation the facial nerve trunk is intact. The surgeon must not do anything that will damage the nerve, which must be handled with the greatest care, and nothing must be done to hinder healing by first intention. I must confess that I still approach each one of these operations with some trepidation, and I am always relieved when the nerve has been exposed without being damaged;
an incident that has not as yet happened at my hands. I am quite sure that this operation should not be lightly embarked upon, and it is just as necessary and, I may add, just as useful in this as in other operations on the temporal bone, to get into training for it by adequate practice on the cadaver.
Using a post-aural incision, the lower part of the mastoid process is opened until the sheath of the digastric groove is exposed. This is followed inwards until the shining sheath of the facial nerve at the stylomastoid foramen is exposed.
The opening of the nerve sheath and any manipulation of the nerve itself are best carried out in a magnified field, and for this operation I always use a binocular dissecting microscope giving ten diameters of magnification (Cawthorne, 1941) ; and I think that the microscope not only enables one to recognize pathological changes, but it also ensures gentle handling of the nerve. I believe that it is more important to use the microscope for the finer part of facial nerve surgery than for any other kind of surgery on the temporal bone. Before closing the wound of entry I always cover the exposed nerve with a thin sheet of prepared amniotic membrane. The wound is, ofcourse, closed completely to encourage healing by first intention.
The very nature and duration of the lesion for which decompression is justified make complete recovery unlikely, but I have no doubt that in severe cases decompression ensures the maximum amount of recovery, and I think that it should always be considered whenever total paralysis has lasted for more than a month.
In the present state of our knowledge we cannot say with any degree of certainty within the first two to three weeks of the onset of the paralysis which cases are unlikely to recover completely and spontaneously. Those with only partial paralysis are almost certain to make a good recovery unaided and such cases, which may well form the bulk of the group of Bell's palsy, can be conscientiously given a good prognosis. Where the paralysis is complete and when, after two weeks-for it takes this time for a dead nerve to lose its ability to transmit a faradic stimulus-there is no response to faradic stimulation, the likelihood of complete spontaneous recovery is very much reduced.
If at the end of a month the position is unchanged, then I think that the patient should be given the chance of having a decompression operation. A proportion of these will within six months or so show some degree of recovery even if left alone; but I am quite sure that in such cases an early decompression will lead to a more satisfactory recovery. An interesting and significant feature is that in most cases submitted to decompression there is some return of movement within a week of operation. This suggests that there are in the compressed nerve trunk some active neurones that are restored to normal activity when, and possibly only when, the pressure is relieved. Electromyography shows this, and I have observed patients in whom there was no faradic response but in whom the electromyograph indicated the presence of a few active motor units, and in whom no recovery of movement was seen until after decompression.
Finally, let us consider the results that are likely to follow decompression. It is, at the outset, important to appreciate that anyone who has sustained a complete facial paralysis lasting one month is unlikely to get complete recovery of all movements even with an operation. Some of these cases, possibly 50 %, will eventually achieve some degree of spontaneous recovery. There will, however, be some residual paralysis or even spasm. I have found that decompression encourages a speedier and a more complete return of movement, and it is less likely to be complicated by spasm of the facial musculature, a condition that may cause almost as much distress as the original palsy.
Of the 37 cases that I have operated upon since noting this appearance of the nerve under the microscope in 1945, 31 have shown considerable improvement following decompression. The six unsuccessful cases included three in whom no changes could be found in the appearance of the nerve at operation, and I believe that these were not cases of Bell's palsy. The other three were those in which the nerve in the region of the stylomastoid foramen was reduced to a reddish streak adherent to the sheath. If I come across such another I think that I shall excise the shrunken segment and bridge the gap with a nerve graft.
With regard to supportive and other measures for the paralysed facial musculature, I favour a hook attached to a dental plate to support the drooping mouth. Gentle interrupted galvanism three or four times a week during the stage of complete paralysis helps to keep the muscles in good tone and encourages the patient. At the first sign of any return of voluntary movement I think that active exercises, in front of a glass, are most helpful. Velascus in the sixteenth century ordered those of his patients who were suffering from facial palsy to carry a trumpet, and he enjoined them to sound it frequently so as to give strength to the facial muscles. We can do the same with a tin whistle or a mouth organ.
In conclusion I would say that Bell's palsy is a condition in which the facial nerve just above the stylomastoid foramen is found to be altered in size and in colour, the result probably of local vascular changes. In severe cases early exposure of the nerve where it lies swollen and compressed in the lower part of the bony fallopian canal offers the best chance of good recovery of function. In the present state of our knowledge it seems advisable to wait at least a month before embarking upon an operation, but it may be that in the future we shall find a clue which will tell us at a much earlier date which cases are unlikely to recover spontaneously. If that be so, then the sooner the operation is done the better.
Lastly In the other 3, recovery was progressing slowly as shown by the myograph. Of the 37 patients, in only 3 was the condition due to trauma in some form: one following a fractured skull, another due to a blow on the occipital region, and the third following mastoidectomy.
The time of onset before being seen varied from a few days to several months but on the average it was eight to ten days after the onset of symptoms. As a routine in the R.A.F. they tried to centralize any cases they wanted to observe, and the patients were seen by a neurologist, an otologist, a dental officer, and the physical medicine department. The treatment consisted of anodal galvanism over the stemomastoid foramen, interrupted galvanism to the paralysed muscles, exercises in front of a mirror when voluntary movement had returned, and support of the paralysed muscles by a dental splint. The majority of patients were discharged from the department of physical medicine after about four weeks' full treatment. The patients on discharge still showed signs of recovery and were seen generally at monthly intervals. The cases were reviewed periodically. From the point of view of the time factor there was one particular case which stood out in his memory. The patient was a prisoner of war during the last war. He had a chronic otitis media whilst a prisoner and went through all the phases of giddiness, involving the labyrinth, and facial palsy, which last became complete. He was seen some eighteen months after the onset of his symptoms and underwent a radical mastoid operation. Advanced cholesteatoma was found eroding facial canal and labyrinth. He made a good recovery but his facial palsy remained. After nearly eight months of treatment and observation he was finally given a facial sling with tantalum wire and that afforded him adequate facial symmetry. He (Air Commodore Dickson) had followed up this man for two or three years and to his great amazement, about two years after the sling operation, he regained movement on that side of the face. It was evident therefore that the time of recovery was sometimes a little longer than the two months described.
The belief that many cases subjected to decompression would have recovered given the appropriate conservative treatment has been strengthened by a further experience in three cases. It had been decided to subject them to decompression but owing to some postponement of the operation, when seen at a later date, signs of beginning recovery as shown by voluntary movements at the angle of the mouth were observed.
Miss Josephine Corier said that she was glad that Mr. Cawthorne had referred to the various pathological conditions which might give rise to Bell's palsy. She was sure that it was a condition with a multiple etiology. On the question of exposure to cold: Everyone had seen such cases but why was it not more common in cold weather or cold countries? Dr. Neill Hobhouse had referred to the number ofcases he had seen in hot weather in Malta in the 1914-18 war, and others had made similar observations recently. Dr. F. M. R. Walshe, many years ago, had drawn attention to the epidemic feature-how cases turned up in small crops-and she could not see how this could be explained by arteriolar spasm giving rise to ischiamic neuritis. Mr. Cawthorne had mentioned facial paralysis due to herpes. She asked whether he had had complement fixation tests done' in cases where no vesicles were discovered? She had known of zoster antibodies being found in such cases which meant that a virus infection, in at least some cases, was indistinguishable from simple Bell's palsy. While a virus infection would not act at the stylomastoid foramen,.it would explain the epidemics.
It was necessary also to comment on the prevalence of Bell's palsy r(so-called) -durng poliomyelitis epidemics. She had first noticed this in 1947 and at one time had under her care three children under 8 years with a clinical picture identical with Bell's palsy. In these, the cerebrospinal fluid was not examined but she had seen cases since with typical Bell's palsy and changes in the cerebrospinal fluid, and others had reported similar findings. She would like to know how Mr. Cawthorne had been able to exclude the possibility of a nuclear origin. Looking back on her pre-war cases she had found at least two that she submitted to decompression which must have been due to a nuclear lesion. Such textbook criteria as examination of taste and what the Americans call "tearing", i.e. alteration of lacrimal secretion, were seldom of practical value. Problems of wtiology also arose because Bell's palsy was sometimes recurrent, sometimes familial, occasionally bilateral. The clinical group associated with hypertension suggs3ta l that some cases might be due to hiemorrhage in the fallopian canal analogous to the-i e.n.
rrhage that may occur in the retinal or conjunctival arteries. These varieties raised doubts about the site of the lesion being always at the stylomastoid foramen. On the question of prognosis, all would agree with Mr. Cawthorne that upwards of 80% of cases recovered spontaneously and completely within a few weeks, these being the cases which retained the response to faradism. Miss Collier thought that otologists had been hypnotized by Duel's statement that 85 % of cases of Bell's palsy recovered early and -completely with the implication that the remaining 15% did not recover without interference, but the real facts were not so easy. The 85 %, or whatever the figure was, consisted of cases of simple physiological block, i.e. non-degenerative lesions. The remaining 15% were either degenerative or mixed lesions, i.e. with some nerve fibres degenerated and others in a state of physiological block. Now once degeneration had occurred (and definite evidence for this could not at present be detected until the third week after degeneration, when fibrillation might be found by electromyography) recovery could only take place by regeneration, a process that necessarily took time. Rates of regeneration varied but clinical evidence of reinnervation could not be expected before three months and might not appear for six to nine months.
Did Mr. Cawthorne decompress to prevent degeneration or with the intention ofpromoting regeneration? In either case, why did he pick on an arbitrary period like four to six weeks. Mr. Cawthorne had said that he relied on the faradic reaction. Did he do serial observations, or did he take a negative faradic response on one occasion, or even two, as evidence for degeneration? If so, how did he account for the rapid recoveries sometimes claimed? If he operated to prevent degeneration then he should do it during the stage of physiological block, i.e. within the first few days, before the faradic response had become negative, i.e. in every patient, which would mean including the 80 % who would recover anyhow in a few weeks.
She said that it was necessary to separate the non-degenerative stage, which might perhaps be called the predegenerative stage, from the degenerative stage. If this were not done, no intelligible discussion was possible. Electromyography has shown that the so-called ischmmic block could persist, even as long as six weeks, perhaps longer. Maybe these were the cases of rapid recovery after decompression which would have recovered in any event.
There were three possibilities with Bell's palsy whether operative treatment was undertaken or not-recovery without degeneration, recovery by regeneration with the defects that follow degeneration, and failure of regeneration, i.e. permanent paralysis. UJnfortunately there were no statistics giving the proportions in each group.
Once degeneration had occurred there was, as yet, no single test which would tell us about the possibility of spontaneous regeneration. It was well known that good functional recovery might be present while the electrical reactions-faradism and galvanism-were still abnormal. Her conversion from belief in decompression for every case of Bell's palsy with a negative faradic response dated from some dramatic experiences ten years ago when 2 patients with the reaction of degeneration under an anesthetic showed rapid clinical recovery while waiting two to three weeks for operation. If she had operated earlier she would certainly have claimed, and have received, the credit for the good result. Nowadays they could get evidence of impending reinnervation from serial observations of the strength duration curve and from electromyography. These might give a favourable prognosis between three weeks and three months before facial movement could be seen. Miss Collier read a quotation from Erb's own work on muscle testing by electrical reactions written in 1876:
"He who believes that for the purpose of an exact diagnosis of a paralysis, a single examination, however careful, is sufficient, will frequently be liable to error, since electrical investigation in many cases affords no very valuable information, and it is only in certain forms of paralysis that its results are free from ambiguity and permit perfectly definite inferences to be drawn; whilst in all cases positive conclusions can only be arrived at by comparing the condition of electrical excitability with all other clinical symptoms."
In the matter of the appearance of the nerve on decompression she would have liked to have known the relation between the operative findings and the length of time after onset of the paralysis. Did Mr. Cawthorne find the swelling he had mentioned and the hlmorrhagic streaks equally marked early and late? It was difficult to see why the swelling described should be limited to the lower part of the descending course. She had not operated on any case of Bell's palsy since she had had an operating microscope, so had no evidence. Did Mr.
Cawthorne think that the hemorrhagic streaks were evidence of thrombosis? If so, it would be worth while doing biopsies of the sheath. She knew from operating in traumatic cases that the nerve completely filled the canal in life and, of course, nerve bundles in any nerve always bulged out when the nerve sheath was opened. The difficulty was to have a standard for comparison and in this connexion her anatomical colleagues were beginning some investigations on the blood supply of the facial nerve. The normal blood supply from the stylomastoid artery was, of course, longitudinal. She would like to know how far up the shrinkage extended in the cases where the nerve was reduced to a thin strand. She could not understand how such a condition could be limited to the site of the stylomastoid foramen.
She agreed with Mr. Cawthorne that a completely scarred segment should be excised and grafted. Did he think the constriction he finds is an exaggeration of a normal constriction? If so, it was curious that the nerve should be pathologically constricted just where the fallopian canal was widest.
Miss Collier agreed with Air Commodore Dickson as to the value of physiotherapy in the treatment of Bell's palsy. When Bell's palsy resulted in degeneration of the nerve and denervation of the muscles recovery was bound to take time whatever the treatment given to the nerve. Since denervation always meant wasting something should be done tolimit this. The residual disfigurement after regeneration was due to wasting and to mass movements and spasm-these latter being brought about by branching of the regenerating axons-an inevitable anatomical result of regeneration.
Miss Collier said in conclusion that she considered that there might be a place for decompression in Bell's palsy, but she doubted whether they had yet found it. They might find progressive changes giving intense motor unit irritability in the early stages which would be detectable only by electromyography, or daily measurement of electrical reactions by the strength duration curves might reveal that a physiological block was progressing towards degeneration, a degeneration which might be prevented by early decompression. Ulntil some work on these lines had been done there was a need in this field for those recently distinguished or castigated by Lord Moran as uneasy agnostics. If the lesion of the nerve produced a block to conduction of the nerve impulses, studies of the electrical reactions of the nerve trunk and muscles were also of considerable value in diagnosis and prognosis. Stimulation of the nerve trunk above the site of the block failed to elicit a contraction in the appropriate muscles; whilst stimulation below the level of the lesion resulted in a brisk contraction which was obtained throughout the period of paralysis which might last for as long as ten to twelve weeks. The reaction of the muscles to stimulation in cases of block to conduction of nerve impulses apparently varied according to the degree to which degenerative changes had occurred in the nerve trunk. In clinical work an uncomplicated block was not often found, and there might be degeneration of some ofthe nerve fibres. The significance of some of the observations made in cases of mixed block and degeneration of nerve fibres was not yet understood.
However, it was safe to state, that taken in conjunction with the complete clinical picture, the serial testing of electrical reactions (by a standardized technique in which the strength and duration of the stimulus could be measured) was an aid to diagnosis, prognosis and treatment of nerve injuries.
Mr. I. A. Tumarkin said that he had studied this same problem some twenty years ago. He had investigated 150 cases (Proc. R. Soc. Med., 1936 Med., , 29, 1685 and his conclusions were diametrically opposed to those of Mr. Cawthorne. He was quite convinced that when facial palsy failed to recover, the lesion was in the geniculate ganglion. At that time he had drawn attention to the syndrome of crocodile tears, i.e. spasmodic lacrimation associated with mastication. This syndrome was evidence of a lesion involving the great superficial petrosal nerve thus proving that the strangulation had occurred at the geniculate ganglion and not peripherally as Mr. Cawthorne believed. He had found the syndrome in many cases which had failed to recover and it was noteworthy that one of Mr. Cawthorne's own patients had the same condition. It was difficult to see how decompression of the descending portion of the facial nerve as recommended by Mr. Cawthorne could cure a patient whose lesion was in the geniculate ganglion.
Nevertheless, as Mr. Cawthorne had shown, and as he himself had found in 1934, a limited operation on the mastoid itself apparently benefited certain cases, despite the paradox that the lesion was central to the site of operation. In 1936 he had suggested that the improvement might be attributable to the removal of bone and the resulting vascular decompression which presumably would relieve the pressure on the strangulated nerve. He had therefore come to the conclusion that the tedious decompression of the nerve could be abandoned in favour of an extensive cortical exenteration of the mastoid process. He had, however, pointed out that no operation whatsoever was justifiable once the nerve had died. In such cases, the nerve sheath was still intact and perfectly protected within the fallopian canal-thus presenting an ideal route for new axons pushing out. Decompression at that stage would do no good and might do harm. Vascular decompression, in his opinion, was the operation of choice but could only be of value in the early stages when the nerve was viable. Clearly, since 80% of cases recovered spontaneously it was unjustifiable to operate on all patients. Some criterion was required to distinguish those cases which were not going to recover spontaneously. He had found in following up his patients that when the onset of the palsy had been accompanied by marked pain and loss of taste the prognosis was much worse than when the onset had been symptomless. The electrical reactions gave no help whatsoever at that time but it seemed possible that the newer methods of electromyography might yield the desired criterion. However, in the absence of any such criterion and in view of the indifferent results of delayed operation, he had come to the same conclusion as Air Commodore Dickson, namely that it was best to rely on non-operative measures.
Mr. Cawthorne said that he had been greatly interested by the results obtained in Air Commodore Dickson's series of cases. There was not time to answer all the points raised by Miss Collier. He had not done complement-fixation tests on any of these cases. Bell's palsy indeed, as two speakers had said, might cover a multitude of palsies, and he had taken every care to include under the heading of Bell's palsy only those cases for which no other possible cause could be demonstrated. Most of his cases had been operated upon between two and three months after the onset of the palsy. A longer time had elapsed between onset of palsy and operation in the three cases in which.the nerve was shrunken.
As for the faradic response, he quite agreed with Miss Collier that it was of the utmost value to do serial faradic responses, repeating them, despite the overworked condition of the physiotherapy department, and he wished Dr. F. Cooksey had been present to give his experience of these cases at King's College Hospital.
